Massive liver growth in mice induced by systemic interleukin 6 administration.
The multifunctional cytokine interleukin 6 (IL-6) is expressed in a wide variety of disease states and pathologic processes. Mice deficient in IL-6 display abnormal and delayed liver regeneration and repair. Currently, IL-6 is thought to influence liver growth indirectly by priming hepatocytes to respond to growth factors such as hepatocyte growth factor (HGF) by inducing expression of HGF and by inhibiting hepatocyte apoptosis, as distinct from the direct mitotic effects of IL-6 on myeloid and other cell types. Here, we show that systemic administration of IL-6 using CHO cell tumors in nude mice results in dramatic hepatomegaly and hepatocyte hyperplasia in the absence of liver injury. Liver mass and liver to body mass ratios increased to 2 to 3 times normal because of proliferation of hepatocytes. Liver growth was associated with high levels of serum IL-6 and with activation of the IL-6-signaling pathway, including increased expression of IL-6 receptor-alpha/gp80, activation of the signal transducer and activator of transcription-3 (STAT-3), and mitogen-activated protein kinase (MAPK/ERK)-signaling pathways and induction of downstream target genes, including c-myc. HGF receptor and transforming growth factor alpha (TGF-alpha)/epidermal growth factor (EGF) receptor activation were decreased in hypertrophied livers, suggesting that IL-6-induced liver growth was independent of these known hepatocyte mitotic pathways. In conclusion, we suggest that IL-6 may function as a direct hepatic mitogen in vivo and, furthermore, that IL-6 warrants closer examination as a potent liver growth factor with potential clinical utility for increasing liver mass following injury.